Microanatomical changes in alveolar type II cells in juvenile mice intratracheally exposed to Stachybotrys chartarum spores and toxin.
Stachybotrys chartarum is an important environmental fungus. We have shown recently that alveolar type II cells are sensitive to exposure to Stachybotrys chartarum spores and to the trichothecene, isosatratoxin-F, both in vitro and in vivo, in a juvenile mouse model. This sensitivity is manifest as significant changes in the composition and normal metabolic processing of pulmonary surfactant. This study evaluated the effects of a single intratracheal exposure of S. chartarum spores and toxin on ultrastructure and dimensions of alveolar type II cells from juvenile mice. This was to determine whether there are concurrent morphological and dimensional changes in the alveolar type II cell that reflect the metabolic alterations in pulmonary surfactant that we observed in the treated mice. Marked ultrastructural changes were associated with alveolar type II cells in both S. chartarum and isosatratoxin-F treated animals compared to untreated, saline, and Cladosporium cladosporioides spore treated animals. These ultrastructural changes included condensed mitochondria with separated cristae, scattered chromatin and poorly defined nucleolus, cytoplasmic rarefaction, and distended lamellar bodies with irregularly arranged lamellae. Point count stereological analysis revealed a significant increase (p < 0.05) in lamellar body volume density in S. chartarum and isosatratoxin-treated animals after 48 h exposure. Mitochondria volume density was significantly lower in the isosatratoxin-F (48 h exposure) and S. chartarum treated (24 and 48 h exposure) animals compared to those in the other treatment groups. These results reveal that exposure to S. chartarum spores and toxin elicit cellular responses in vivo differently from those associated with exposure to spores of a nontoxigenic mold species. They also indicate that accumulation of newly secreted pulmonary surfactant in the alveolar space of S. chartarum and isosatratoxin-F treated animals might be a consequence of cellular trauma resulting in lamellar body volume density changes leading to increased release of pulmonary surfactant into the alveolar space.